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DETAILED ACTION 

Examiner's Comments 

A response to the non-final rejection was received on 3/12/2008. In this amendment, applicant 
has amended claims 1 , 20 and 28. Claims 2-9, 16-19, 21-27, 29-30, 32 and 34-86 are cancelled and 
claims 10-11, 31 and 33 are withdrawn. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious 
at the time the invention was made to a person having ordinary skill in the art to which said 
subject matter pertains. Patentability shall not be negatived by the manner in which the invention 
was made. 

1. Claims 1, 12-15, 20 and 28 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lee 
et al. (2004/0238872, hereinafter "Lee") in light of Lee et al. (US 7,151 ,039, hereinafter "Lee II") and 
further in light of Yamamoto (US 6,936,901). 

Claims 1, 12-15, 20 and 28: Lee teaches a method of forming a high-k dielectric layer 
comprising hafnium aluminum oxide using ALD (fl 0043), wherein a silicon substrate is loaded on a wafer 
stage of an ALD apparatus fl| 0043), a pulse of a first precursor containing a first element (e.g., Hf) is 
supplied and chemisorbed onto the substrate fl| 0043) to form a monolayer (U 0043, Fig. 6), the part of 
the first precursor not absorbed is exhausted from the apparatus (U 0043), a pulse of a second precursor 
containing a second element (e.g., Al) is supplied and chemisorbed into the first element of the first 
precursor fl| 0043, Figs. 7-8), the part of the first precursor not absorbed is exhausted from the apparatus 
(cl. 3), providing a reactant (e.g., Ozone) which reacts with both the first and second elements to form a 
high-k dielectric layer that contains both the first and second elements fl| 0046) and exhausting the ALD 
apparatus to remove the excess reactant (cl. 2). 

Lee also teaches that the Al-containing precursor is TMA fl| 0043) and that the oxidant is 0 3 fl| 
0046). What it does not teach is that the Hf-containing precursor is TMEAH or TDMAH. Lee II teaches a 
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method of forming an oxide layer using ALD (Col. 2: 58-67) containing, for example, Al and/or Hf (3:9-1 1), 
wherein the hafnium-containing precursor is TDMAH (i.e. Hf[N(C 2 H 5 )2]4) or tetrakis-ethylmethylamino 
hafnium (i.e. Hf[NC 2 H 5 CH3]4, claimed TMEAH) (3:12-15). Furthermore, the selection of a known material 
based on its suitability for its intended use supported a prima facie obviousness determination in Sinclair 
& Carroll Co. v. Interchemical Corp., 65 USPQ 297 (1945). Thus, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to have used either TDMAH or TMEAH as the 
hafnium-containing precursor in the method of Lee with the predictable expectation of successfully 
forming a high-k dielectric layer containing hafnium and aluminum. 

Lee also fails to teach that the aluminum-contain precursor is provided before the hafnium- 
containing precursor. Yamamoto teaches a method of forming oxide layers of aluminum (8: 43-60) and 
hafnium (8:61-9:8) using ALD (see, e.g., 8:20) wherein the aluminum is introduced before the hafnium. 
Furthermore, the teaching of Lee is not confined to introducing hafnium before aluminum because Lee 
teaches only teaches that first precursor contains hafnium e.g. (see If 0043, line 5) and likewise with the 
second precursor (see If 0043, lines 13-14). Thus, because both Lee and Yamamoto teach methods of 
using ALD to form oxide layers comprising aluminum and hafnium, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to have introduced aluminum before hafnium, 
as taught by Yamamoto, with the predictable expectation of successfully forming a high-k dielectric layer. 

Response to Arguments 
2. Applicant's arguments filed 3/12/2008 have been fully considered but they are not persuasive. 

Applicant very articulately argues that that it is inappropriate to combine the precursors of Lee II 
and Yamamoto with Lee because Lee teaches the use of a Hf-containing precursor which comprises an 
electronegative ligand. While it is true that Lee teaches the use of such a precursor, the argument is not 
persuasive. It is well known in the art that amido groups are also electronegative groups (see, e.g., US 
6,007,875 at 2:9-22). Lee only cites CI and F as examples of suitable electronegative ligands. 
Furthermore, "[t]he prior art's mere disclosure of more than one alternative does not constitute a teaching 
away from any of these alternatives because such disclosure does not criticize, discredit, or otherwise 
discourage the solution claimed...." In re Fulton, 391 F.3d 1195, 1201, 73 USPQ2d 1141, 1146 (Fed. Cir. 
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2004). Thus, one of ordinary skill in the art would have recognized the suitable substitution of TDMAH or 
TMEAH for HfCI 4 in the method of Lee. 

Conclusion 

3. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time policy as set forth 
in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE MONTHS from 
the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the mailing date 
of this final action and the advisory action is not mailed until after the end of the THREE-MONTH 
shortened statutory period, then the shortened statutory period will expire on the date the advisory action 
is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later than SIX 
MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to ROBERT VETERE whose telephone number is (571)270-1864. The examiner can 
normally be reached on Mon-Fri 9-6. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Michael Cleveland can be reached on 571-272-1418. The fax phone number for the organization where 
this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained from 
either Private PAIR or Public PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC) 
at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer Service Representative 
or access to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272- 
1000. 
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